Natural Control of Scale Insects in Hawaii. 

I!V DAVID T. IT'LL AWAY. 

^Mealybugs and scales arc amongst our commonest insects, 
and together witli their natural enemies have been tin 1 subject 
of investigation since the beginning of entomological work 
here. Indeed, the first practical work undertaken was a search 
for natural enemies of these destructive insects by Albert Koe- 
bele, the entomological explorer, Petween 181) 1 and 190^ he 
made repeated consignments of Poceinellid beetles, parasitic 
ITymenoptcra, etc., to Hawaii, some of which were able to 
multiply and spread; others failing. A record of this work 
was preserved in letters, reports, specimens, etc., but it is 
meagre in detail and faulty through misidentification of cither 
enemy or host. The list of scale insect parasites and their 
hosts published by the writer in 1012 perpetuate* many of the 
original errors and adds some new ones. Since that date, how¬ 
ever, a thorough review of the subject lias been made with 
Mr. P. 11. Timberlake. who has a wide knowledge of the pain- 
sites and their relationships, and those errors have been cor¬ 
rected or eliminated as far as possible in the list which fol¬ 
lows. There can scarcely be any doubt that many of the 
hyumnopterons parasites were introduced here unintentionally 
with their hosts, before the days of horticultural inspection and 
quarantine, for there are few records of introductions, and Mr. 
Koebele states that lie made little effort to secure them. On 
the other hand, the Ooccinellid beetles were practically all 
introduced by Mr. Koebele or nibers, only four being known 
here previous to his time. 

Seale Insect Parasites in 1012 Ppt. Haw. Exp. Sta. Errata. 
]>. 20 Apenlchnts gen. now f icrotcrjfs\ Lcpuloxaph-es 

sp., given as the host of (A pen [citrus') . Jro- 

tinsl'i/i incorrect. 

p. 27 Odonaspis (/rnininis. given as the host of Adrien- 

cyHus ndonaspidis, should be Odonaspis vnihnc. 
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p. 28 1. 12 Auagyrus sp ,=Pauridia peregriua . The host is 
Pseudococcus kraunhiae . 

13 Encyrtus fuscus. InfelLr, not fuse us. Vide Proc. 

Haw. Ent. Soc. Ill (5), p. 403. 

14 Encyrtus sp. with handed ant en n a e=A i 1 a gyrus swe- 

zeyi. Saissetia sp., given as the host, in correct; 
should be Trionynms insularis. 

17 Blepyrus insularis. Me.vicanus, not insularis . Psen- 
dococcus virgatus the only host. P. aonidum 
incorrectly reported, loc. cit. 

19 Aphycus sp. Later described as Aphycus terryi. 

Xot congeneric with Aphycus: transferred to 
Pseudococcobius. The host is Pseudococcus 
saccharifolii; P. calccolariae not now credited 
to the islands. 

20 t phycus sp. on Lepidosaphes sp. A misidentifica- 

tion of either parasite or host. 

2G Microtcrys (Apeutdicus) kotinskyi on Lepidosn- 
phes sp., supra. 

27 Addencyrtus odouuspidis on Odonaspis yruimnis, 
snpra. 

2s Cerupteroccrus sp. Two species are believed to be 
included under this name; one is probably 
Auicetus cunudatus y reared from S.hemispher- 
ica. the other is supposed to be Compendia bi- 
fasc'uda. reared from certain diaspine scales. 

30 Ilemcucyrtus sp.= Qunified uliena, a hyperparasite 
on Saissetia nigra through M icroferys kotinskyi 
and S midlist a cyauea. 

32 Encyrtus $]).=Pauridia peregriua. Snpra. 

p. 29 1. 2 Aneristus ceroplastae incorrectly determined ; should 

be Prococcophagus orientalis, loc. ('it., p. 404. 
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3 Coccopfuifjux onrufalix now I *rococcoptiofjux onrn- 
talis, supra. 1’scud ounce u. s sp., given as host, 
incorrectly reported. 

o Coccuphng u. s* lecunn oil <.lsph//o///.s ropux. The par¬ 
asite is incorrectly determined; is probably a 
sp. of P coxpullcliu. 

7 Thysuuus sp. incorrectly determined; should he 
Sifjni/j/iotw sp. Axpidiof us cydnuiuc is the 
host: Astcrnlccuuiuui pud u faux incorrectly 

given. 

9 1 ph cl in us diasjtidix. 1 wo species of A phehuus are 

now recognized on scale insects, A. f uscipennis 
and A. limnitti. s. What was determined as 1. 

duixpidix is probably one or the other of these. 

13 1 pltdiuux sp. (windless) probably incorrectly deter- 

min eel; may be Pcrissoplcrus sp. Lepulosa- 
phex sp., given as the host, a misidentitieation ; 
should 1)0 Phmuspis buxl. 

14- / ’tempi rich aides perlunsi oil (‘oceid u.g. et sp. I he 
host referred to is a diaspine scab 1 on I>ombay 
mango (supposed to he Leunixju, s* uidieu). The 
parasite has also been reared from Moiyouella 
iouyispiua. 

lb I’tcvupiclchoidcs s]>. Later described as 1’scudop- 
feropinx imUutnx. 11otrurdiu biclnns is the 
host : Asfcrofcnmimu pustulous incorrectly 
given. 

24 records three parasites reared from Astemlceoul um 
pustulous. It is believed the host was misiden- 
tified with respect to the two first. The last 
record is correct. 


LIST OF SCALE INSECTS AND THE IE NATURAL ENEMIES. 

Host Parasitic Predator 

Monophlebinae 

Icenja purchase A ovius cardinalis ( T ) 
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LIST OF SCALE INSECTS AND THEIR NATURAL ENEMIES Coat'd. 

Host Parasite Predator 

scinlocncrus f tlammiosns Scymnns hi punclal ns ( r> ) 

Gitonulos pc rs picas 
( frypfohtem ns monlronzicri 
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Recorded but nut confirmed. 

fn. Olio ubdowinalis and A zyo lutipcs (introduced 1908 from Mexico) arc predators on lccaniine species. Several 
fungus diseases of lccaniine scales were introduced in 1894; vide Koebele 1897 Rpt. 

( 5 ) Introduced 1895 from Japan. Reintroduced 1906 from S. China. Reintroduced 1914 from Philippine Islands. 

(6) Reared by Swezcy under artificial conditions, 



LIST OF SCALE INSECTS AND THEIR NATURAL ENEMIES ( ont <1. 

Host Parasite _ Predator 

Ceroplasfes rube ns Microlerys L-otinskyi* 

Tomoceni call I onuca 
Tomocem ceroplaxhs ( 4 ) 
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LIST OF SCALE INSECTS AND THEIR NATURAL ENEMIES—CbntTl. 

Host Parasitic Predator 
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Recorded hut not confirmed. 
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